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ABSTRACT 



Pass band characteristics of an averaging filter is controlled 
in accordance with a predicted bandwid th occupied for 
propagation los s fluctuation that is obtained by ajropaga - 
tion loss fluctuation bandwidth predicting unit. For the 
prediction of the propagation loss fl uctuation bandwidth, a 
fluctu atioo-rate-of-pilot . signal re ception levels is measured 
by Cmobile station^ well as the radius of a cell and the 
height of an antennaT The pass band of the averaging filter 
is broaden with the prediction that the faster the pilot signal 
reception levels fluctuate and the smaller the cell radius is, 
the faster the propagation loss fluctuates. 

9 Claims, 8 Drawing Sheets 
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PILOT SIGNAL RECEPTION LEVEL tional averaging technique is not significantly different from 

AVERAGING SYSTEM the reception level before averaging with a relatively slug- 
gish fading fluctuation profile. On the contrary, rapid fluc- 

BACKGROUND OF THE INVENTION tuation 0 f the propagation loss results in excessive 

The present invention relates to a cellular mobile radio 5 averaging, which causes averaging of the propagation loss 

communication system including base stations that send fluctuation as well. 

pilot signals all the time and a mobile station or stations each As described above, the conventional technique cannot 

adapted to receive the pilot signals to choose the base station provide precise and correct acquirement of the propagation 

with the strongest pilot signal power among all received loss component out of the pilot signal reception level. This 

pilot signals. More specifically, the present invention relates 10 may cause incorrect choice of the base station by the mobile 

to a pilot signal reception level averaging system for pre- station and undesirable increase of the transmission power 

cisely determining a propagation loss between the base control error. The problem is particularly significant in the 

stations and the mobile station. code division multiple access cellular mobile radio commu- 

A cellular mobile radio communication system is known nication system because incorrect choice of the base station 

as an example of the cellular mobile radio communication 15 with the minimum propagation loss results in the interfer- 

system. Such a system includes a number of radio base ence t0 other rad i<> channels, decreasing the total number of 

stations scattered therein and they use the same frequency mobile stations that the communication system can handle. 

range at the same time. On the other hand, the mobile station A „ v „ ™ T _ TKnn-vm^KT 

„ . , . . £ .i i SUMMARY OF THE INVENTION 
normally establishes connection between one of the base 

station with the minimum propagation loss. The mobile 20 Therefore, an object of the present invention is to provide 

station establishes communication with the base station with a pilot signal reception level averaging system for averaging 

the minimum transmission power by means of transmission reception levels at which pilot signals are received by means 

power control. The transmission power control minimizes of acquiring only a propagation loss component more pre- 

interference to any other radio channels and thus increased cisely. 

number of mobile stations can access the particular base 25 a pilot signal reception level averaging system for aver- 
station simultaneously. The base stations transmit pilot sig- aging reception levels at which pilot signals are received 
nals to the mobile station all the time. The mobile station according to the present invention is characterized by con- 
estimates the propagation loss from the received pilot signal. trolling a pass band characteristics of a variable filter based 
The pilot signal serves as an index for the transmission 0 n an expected occupied bandwidth of a propagation loss 
power control or choice of the base station that the mobile fluctuation obtained in a propagation loss fluctuation band- 
station accesses. width expecting unit. 1 

The reception level at which the mobile station receives According to the present invention, a cellular mobile I 

the pilot signals fluctuates due to a propagation loss and a rac ]io communication system comprises base stations that ' 

fading component overlapped with the propagation loss. The 35 sen d pilot signals all the time and a mobile station having a 

reception level for the pilot signal with the overlapped dcvicc f or usc - m determining a reception level of the 

fading fluctuation component increases an error in transmis- transmitted pilot signal as a pilot signal reception level. The 

sion power control when the mobile station performs the Dasc station has a propagation environment parameter deter- 

transmission power control or chooses the base station. Such mining unit for determining a propagation environment 

an error may cause improper choice of the base station of the ^ parameter, and a transmission unit for transmitting the 

minimum propagation loss for the mobile station in ques- propagation environment parameter to the mobile station, 

tion. Therefore, the propagation loss component is acquired The mobile station has a reception unit for receiving the 

by means of averaging the reception levels at which the pilot propagation environment parameter, a pilot signal reception 

signals are received. } eve i fluctuation rate detection unit for detecting a fluctua- 

Referring to FIG. 1, an averaging technique used conven- 45 tion rate of the pilot signal reception level, a propagation 

tionally is described. A pilot signal of a reception level P loss fluctuation bandwidth p redictin g unit for predicting a 

passes through n number of delay circuits 100-1 through fluctuation bandwidth for a propagation loss component 

100-n. A summing unit 200 calculates an average of the included in the pilot signal reception level, and an averaging 

reception levels at which the n number of past pilot signals filter that can modify the pass band characteristics. The 

are received. The summing unit 200 thus obtains an aver- 50 mobile station predicts, as a predicted fluctuation bandwidth, 

aged pilot signal reception level P 0 . the fluctuation bandwidth for the propagation loss compo- 

FIG. 2 is a graphical representation of the above- nent included in the pilot signal reception level, based on the 
mentioned averaging operation. At the beginning of propagation environment parameter and the fluctuation rate 
observation, the reception levels at which the pilot signals of the pilot signal reception level received by the reception 
are received is suffered from level fluctuation with the fading 55 unit. The mobile station determines the pass band charac- 
fluctuation component overlapped with the propagation loss teristics of the averaging filter according to the predicted 
component. Then, the fading fluctuation component is Urn- fluctuation bandwidth. The pilot signal passes through the 
ited by means of the averaging. The resultant reception level averaging filter with the determined pass band characteris- 
es well in proportion with the propagation loss component. tics. As a result, only the propagation loss component is / 

However, referring to FIGS. 3 and 4, a fluctuation profile 60 acquired. 

for the reception level at which the pilot signal is received BRIEF DESCRIPTION OF THE DRAWINGS 
changes depending on various factors including a moving 

speed and a transmission environment of the mobile station. FIG. 1 is a block diagram for use in describing configu- 

Accordingly, there is a case that the correct propagation loss ration of conventional technique for averaging reception 

component can not be acquired, even if the pilot signals 65 levels at which pilot signals are received; 

received is averaged constantly. For example, the reception FIG. 2 is a graphical representation of an averaged pilot 

level for the pilot signals that is averaged with a conven- signal reception level obtained by the conventional tech- 
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nique for averaging the reception levels at which the pilot fluctuates rapidly into a propagation loss fluctuation corn- 
signals are received; ponent with a sluggish fluctuation profile. The reception _j 

FIG. 3 is a graphical representation of an averaged pilot level for the pilot signal with the overlapped fading fluc- 

signal reception level obtained by the conventional tech- tuation component increases an error in transmission power 

nique for averaging the reception levels at which the pilot 5 control when the mobile station performs the transmission 

signals are received when a fading component contained in power control or chooses the base station. Such an error may J 

the pilot signal reception level fluctuates relatively slug- cause improper choice of the base station of the minimum 

gishly; propagation loss for the mobile station in question. 

FIG. 4 is a graphical representation of an averaged pilot Therefore, the propagation loss component is acquired by 

signal reception level obtained by the conventional tech- 10 means of averaging the reception levels at which the pilot 

nique for averaging the reception levels at which the pilot signals are received. 

signals are received when a propagation loss component According to the conventional technique for averaging the 

contained in the pilot signal reception level fluctuates rela- reception levels at which the pilot signals are received, the 

tively rapidly; reception levels at which the pilot signals are received is 

FIG. 5 is a block diagram for use in describing configu- 15 suffered from level fluctuation with the fading fluctuation 

ration of an averaging system for averaging reception levels component overlapped with the propagation loss compo- 

at which pilot signals are received, according to an embodi- ntni. Then, the fading fluctuation component is limited by 

ment of the present invention; means of the averaging. The resultant reception level is well 

FIG. 6 is a graphical representation for use in describing in proportion with the propagation loss component, 

an example of a propagation loss fluctuation bandwidth 20 However, a fluctuation profile for the reception level at 

evaluation function that is applied to the present invention; which the pilot signal is received changes depending on 

FIG, 7 is a block diagram showing a second example of various factors including a moving speed and a transmission 

an averaging filter implemented in the present invention; environment of the mobile station. This means that certain 

FIG. 8 is a graphical representation showing frequency « constant averaging of the pilot signals received does not 

characteristics of fixed filters implemented in the present always ensure correct acquirement of the propagation loss 

invention; component. For example, the reception level for the pilot 

FIG. 9 is a view illustrating an example of the relation signals that is averaged with a conventional averaging 

between the propagation loss fluctuation bandwidth evalu- technique is not significantly different from the reception 

ation function and the fixed filter applied to and imple- 30 lcvcl before averaging with a relatively sluggish fading 

mented in the present invention; fluctuation profile. On the contrary, rapid fluctuation of the 

FIG. 10 shows frequency spectrum of a propagation loss propagation loss results in excessive averaging, which 

fluctuation component and a fading fluctuation component cjmscs avera g in g of the propagation loss fluctuation as well, 

included in the pilot signal reception level; FlG - 3 ^ a graphical representation showing level fluc- 

FIG. 11 shows a difference in frequency spectrum 35 matioD obtained ^ a result of the same averaging process 
between the propagation loss fluctuation components except for a fading component being fluctuated more slug- 
included in the pilot signal reception levels for mobile gish than in FIG. 2. The averaged pilot signal reception level 
stations moving at a low speed and a high speed; bas Uttle difference from the reception levels before aver- 

FIG. 12 shows a difference in frequency spectrum aging at Wmc * ^ pil01 * re receded. The degree of 

between the propagation loss fluctuation components 40 *ve»gmg 15 thus considered to be insufficient, 

included in the pilot signal reception levels for mobile 0a the other hand ' FTG * 4 1S a graphical representation 

stations in a city and in a countryside; and showing level fluctuation obtained as a result of the same 

FIG. 13 is a graphical representation of a propagation loss foraging process except for a fading component being 

measurement error as a function of a speed of a mobile ft"^*** faster than in FIG. 2. As apparent from FIG. 4, 

s t at j oa 45 excessive averaging causes averaging of the propagation 

loss fluctuation as well. Thus, the conventional technique 

DESCRIPTION OF THE PREFERRED cannot provide precise and correct acquirement of the propa- 

EMBODIMENTS gation loss component out of the pilot signal reception level. 

As described above, a cellular mobile radio comraunica- This ma y cause incorrect choice of the base station by the 

tion system includes a number of radio base stations scat- 50 mobile station and undesirable increase of the transmission 

tered therein. The base stations use the same frequency power control error. The problem is particularly significant 

range at the same time. On the other hand, the mobile station i n tne code division multiple access cellular mobile radio 

normally establishes connection between one of the base communication system because incorrect choice of the base 

station with the minimum propagation loss. The mobile station with the minimum propagation loss results in the 

station establishes communication with the base station with 55 interference to other radio channels, decreasing the total 

the minimum transmission power by means of transmission number of mobile stations that the communication system 

power control. The transmission power control minimizes can handle. 

interference to any other radio channels and thus increased Referring to FIG. 5, a first embodiment of the present 

number of mobile stations can access the particular base invention is described. FIG. 5 is a block diagram snowing 

J~ station simultaneously. The base stations transmit pilot sig- eo configuration of a system for averaging reception levels at 

nals to the mobile station all the time. The mobile station which pilot signals are received. 

(^estimates the propagation loss from the received pilot signal. A base station comprises a propagation environment 

The pilot signal serves as an index for the transmission parameter determining unit 1. A mobile station comprises a 

power control or choice of the base station that the mobile differentiator 2, an absolute value circuit 3, a propagation 

station accesses. 6 S \ oss fluctuation bandwidth predicting unit 4, and an averag- 

f The reception level at which the mobile station receives ing filter unit 5. The averaging filter unit 5 receives pilot 

the pilot signals has a fading fluctuation component that signal reception levels P(t) and takes an average of the 
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levels. The averaging filter unit 5 then produces an output bandwidth evaluation function f with the fluctuation rate 

Pa(t). The averaging filter unit 5 is formed of a primary |P(t)'| of the pilot signal reception levels and the propagation 

feedback filter. The primary feedback filter changes its pass environment parameter E which are used as arguments of the 

band characteristics with a feedback coefficient "a" function. In this event, a value of the propagation loss 
described below. A multiplier 9 multiplies the feedback 5 fluctuation bandwidth evaluation function is given between 

coefficient "a" with a value of the averaged output Pa(t) q anc j i 

before a delay amount T. On the other hand, a subtraction mr , , ^„ rc „„ ov , mrtlo nf fil „„ t ; n „ f „ 

j . * * £ Li t oi_ /I \ a n- !• *IG. 6 snows an example of the function f. The propa- 

product output of a subtract 8 becomes (1-a. A multiplier ^ fluctuation evaluatiof) £ f 

6 multiplies the subtraction product output _ with the determined such thal ^ value of ^ f( | p(t) ,| E) 

pilot signal reception level P( ). An adder 7 adds he output 10 becQmes smalUr wilh ^ hi ^ er fluctuation rate | P( ^.| Vf the 

of the multiplier 6 to the output of the multiplier 9 to produce ... . , . . , ^ -,u .u n 

. , 5 . . , y t . , i n /a Tn. r ju i P llot signal reception levels and with the smaller propaga- 

the averaged pilot signal reception level Pa(t). The feedback f- or A _, or _,_ c a, a;„„u, «#■ 

x= • . « » • j c j • *i: \ tn. it 11011 environment parameter E. Accordmgly, expansion of 

coefficient "a is defined in the range of 0<a<l. The smaller , . - f , . ?/i ,f 

, c.u £tz ' * ■ iL iL u j r me P ass banci °f tne averaging filter unit 5 allows more 

the value of the coefficient is, the narrower the pass band of . ^ t - tU t . , 

, -fin - t c ■ precise acquirement of the propagation loss component 

tne averaging niter unit 5 is. 15 whefl ^ mobUe station moyes fast Qr wfaen {h& tion 

pe pilot signal reception level P(t) is supplied to the loss m ted {Q fluctuate ^ 

differentiating circuit 2. The differentiating circuit 2 differ- VT . . - . A . 

* ,u -i * • i i i n/X -i -j Next, another example of the averaging filter unit is 

entiates the pilot signal reception level P(t) and produces a , - ' . ., , r 4 „ in _ A * & . _ 

*• i %l u i * i • •* * i i * described with reference to FIG. 7. As shown in FIG. 7, an 

differentiation value. The absolute value circuit 3 calculates . £h .„ - , „ . A1 ' , 

an absolute value |P(t)'| of the above-mentioned differentia- M averaging filter 20 comprises a fixed filters 21-1 through 

tion value, that is, a fluctuation rate of the pilot signal ^^m^^ ^V^bmiaiuMh^^i^ 

r, , r« , a *. *• i_ j filter selection switch 22 for selecting one of the fixed filters, 

reception level. The propagation loss fluctuation bandwidth & 

predicting unit 4 supplied with the absolute value |P(t)*| of FIG 8 shows frequency characteristics of a group of 

the differentiation value and a propagation environment filters formed of the fixed filters 214 throu e h 21 ' m - M 

parameter E notified by th e base station via a control ^ shown m FIG * 8 > thc filter bearm S the smaUer number has 

) channel. The propagation loSsTfilOTa^ pre- the narrower P ass band - The ^ selection switch 22 

dieting unit 4 predicts a propagation loss fluctuation band- chooses one of ^ ^ d filters bascd on the out P ut of 

width and controls the pass band characteristics of the propagation loss fluctuation bandwidth evaluation function 

Lave raging filter 5 according to the prediction result. In the 

illustrated drawings, dots above the pilot signal reception 30 Referring to FIG. 9, an example of a technique to select 

levels P(t) indicate differential value. This is also true in the the fixed filter is described. The fixed filter having the 

following description. broader pass band is selected with the smaller output of the 

A method of determining the propagation environment propagation loss fluctuation bandwidth evaluation function 

parameter E is described now. The propagation environment f > ^at is, with the broader propagation loss fluctuation 

parameter E is determined in the propagation environment 35 b 311 ^^^ 10 - 

parameter determining unit 1 in the base station. The value FIG. 10 shows frequency spectrum of a propagation loss 

of the propagation environment parameter E is defined in the fluctuation component and a fading fluctuation component 

range between 0 and 1, both exclusive. This definition included in the pilot signal reception level. As shown in FIG, 

indicates that the smaller the value of the propagation 10, the bandwidth in which the propagation loss fluctuates is 

environment parameter E is, the faster the propagation loss 40 smaller than the bandwidth in which the fading fluctuates, 

component fluctuates. Each base station is previously sup- The fluctuation of the propagation loss component is more 

plied with information about the radius of a cell and the sluggish than that of the fading component. Therefore, only 

height of an antenna. The base station determines whether the propagation loss fluctuation component can be acquired 

the radius of the cell is larger than a threshold value Cr for by means of passing the spectrum through the narrow-band 

the radius of the cell (hereinafter, referred to as a cell radius 45 pass filter. The rate of the propagation loss fluctuation is 

threshold value Cr) (Step S101). If the radius of the cell is higher than the moving speed of the mobile station, 

equal to or smaller than the cell radius threshold value Cr, FIG. 11 shows a difference in frequency spectrum 

then the propagation environment parameter E is determined between the propagation loss fluctuation components 

as zero (Step S 102). If the radius of the cell is larger than the included in the pilot signal reception levels for mobile 

cell radius threshold value Cr, then the propagation envi- 50 stations moving at a low speed and a high speed. The 

ronment parameter E is determined as 0.25 (Step S103). propagation loss fluctuates in a wider range of the bandwidth 

Next, the base station determines whether the height of the when the mobile station moves fast. The spectrum band in 

antenna is larger than a threshold value At for the antenna which the propagation loss fluctuates depends on the envi- 

height (hereinafter, referred to as an antenna height thresh- ronment of the mobile station. In general, radio wave 

old value At) (Step S104). If the height of the antenna is ss propagation path approaches the ground surface when the 

larger than the antenna height threshold value At, then 0.5 is antenna is low and the cell radius is small in an area crowded 

added to the value of the propagation environment param- with buildings. The area crowded with buildings includes 

eter E (Step S105). The above procedure results in a larger many obstacles that block the radio wave. Therefore, propa- 

propagalion environment parameter E with the larger radius gation of a short distance results in a significant difference 

of the cell and antenna height. This means that the value of eo of the propagation loss, with a broad propagation loss 

the propagation environment parameter E becomes larger fluctuation bandwidth. 

with the more sluggish fluctuation of the propagation loss. FIG. 12 shows a difference in frequency spectrum 

p" The propagation loss fluctuation bandwidth predicting between the propagation loss fluctuation components 

' unit 4 determines the feedback coefficient "a" according to included in the pilot signal reception levels for the mobile 

the fluctuation rate |P(t)'| of the pilot signal reception levels 65 station in a city and in a countryside, in which the mobile 

and the propagation environment parameter E, The feedback station moves at a predetermined speed. The propagation 

coeflScient "a" is given by a propagation loss fluctuation loss fluctuation bandwidth is relatively broad. Therefore, the 



05/14/2004, EAST Version: 1.4.1 



6,115,614 

7 8 

system for averaging the reception levels at which the pilot said mobile station predicting, as a predicted fluctuation 

signals are received according to the present invention bandwidth, the fluctuation bandwidth for the propaga- 

predicts the propagation loss fluctuation bandwidth by tion loss component included in the pilot signal recep- 

means of the propagation loss fluctuation bandwidth pre- tion level, based on the propagation environment 

dieting unit 4. The system then chooses and uses the proper 5 parameter and the fluctuation rate of the pilot signal 

variable filter depending on the prediction result. This makes reception level received by said reception means, said 

it possible to acquire the propagation loss component pre- mobile station changing the pass band characteristics of 

cisely independent of the moving speed of the mobile station said averaging filter according to the predicted fluctua- 

0 Jft(* anc * tr *e pr°P a g at i on environment. tion bandwidth, said mobile station passing the pilot 

/xW FIG * 13 ^ a S ra P mcal representation of propagation los s ~ic? signal through the averaging filter with the determined 

^ L v measurement errors as a function of a speed of a mobile pass band characteristics to acquire only the propaga- 

? rf X* station in a cjty~ anTin a countryside after the averaging oF" lion loss component. 

f ^yvO^ the rece ption levels at which the pilot si gnals are received^ 2. A system for averaging reception levels at which the 

according to the conventional technique and the present pilot signals are received as claimed in claim 1, wherein said 

invention. In both cases, the propagation loss measurement 15 propagation environment parameter determining means 

errors are larger in the j;ity with the larger propagation loss determines whether a radius of the cell for said base station 
f fluctuation than in the countrysid e. The system according toj is larger than a predetermined cell radius threshold value, 

/ the present invention reduces a difference in propagation and reflects the degree of the fluctuation rate to the propa- 

loss measurement error due to the difference in moving gation environment parameter with the assumption that the 

speed of the mobile station, a s compared with the case 20 smaller cell radius results in the faster fluctuation of the 

applying the conventional technique. In particular, the propagation loss. 

a propagation loss measurement error is improved signifi- 3* A system for averaging reception levels at which the 

' ~cantry as compa redwithj he ca se applying the conventional pilot signals are received as claimed in claim 2, wherein the 

tecEnique when the mobile station moves relatively slowly. propagation environment parameter is set to zero when the 

Such a remarkable improvement results from the proper 25 radius of the cell is equal to or smaller than the predeter- 

choice of the variable filter based on the fluctuation rate of mined cell radius threshold value, the propagation environ- 

( the pilot signal reception levels. In addition, the proper rnent parameter being set to a value larger than zero when 

averaging filter is selected according to the prediction result the radius of the cell is larger than the predetermined cell 

on the propagation environment. Therefore, the system of radius threshold value, the propagation environment param- 

the present invention achieves smaller difference in propa- 30 eter being set so that it becomes a larger value with a slower 

gation loss measurement errors between the city and the fluctuation of the propagation loss. 

countryside than the one obtained by using the conventional 4. A system for averaging reception levels at which the 

technique. pilot signals are received as claimed in claim 1, wherein said 

As described above, according to the present invention, propagation environment parameter determining means 

only the propagation loss can be acquired precisely by 35 determines whether a height of an antenna in said base 

means of proper choice of the filter depending on the station is larger than a predetermined antenna height thresh- 

fluctuation rate of the pilot signal reception levels and the old value > ™ d reflects the de g ree of the fluctuation rate to the 

radio wave propagation environment. As a result, the reli- propagation environment parameter with the assumption 

ability of the entire system is improved with the reduced that ^ lower antenna hei S ht results in the faster fluctuation 

transmission power control error and the proper and correct 40 of ^ propagation loss. 

choice of the base station. 5 - A svstem for averaging reception levels at which the 

What is claimed is- P^ ot s ^S na l s are received as claimed in claim 4, wherein the 

1. A system for averaging reception levels at which the propagation environment parameter is set to a value larger 

pilot signals are received in a cellular mobile radio commu- than ™ T0 when the hei g ht of the antenna is larger than the 

nication system comprising base stations that send pilot 45 predetermined antenna height threshold value, the propaga- 

signals all the time and a mobile station having a device for 11011 environment parameter being set so that it becomes to 

use in determining a reception level of the transmitted pilot a lar S er value ™& a slower fluctuation of the propagation 

signal as a pilot signal reception level, said base station ^ oss> 

comprising- ^ system for averaging reception levels at which the 

propagation environment parameter determining means 50 P^ot signals are received as clataed in claim 1, wherein said 

for determining a propagation environment parameter; base s,at ! on refle . cts lhe ***** of lne fl™«™«»«> rate 10 f he 

anc j propagation environment parameter with the assumption 

c . iL 4 . < that a lower antenna in said base station results in a faster 

means for transmitting the propagation environment fluctuation of tne tion loss and tnat a smaller radius 

parameter to said mobile station, and S5 of ^ ^ fof said b ^ resulls m a ^ fluctuation 

said mobile station comprising: of the propagation loss . 

reception means for receiving the propagation environ- 7 A system for averaging reception levels at which the 

ment parameter; pilot signals are received as claimed in claim 1, wherein said 

pilot signal reception level fluctuation rate detection averaging filter is a primary feedback filter that is adapted to 

means for detecting a fluctuation rate of the pilot signal 6 o change its pass band characteristics by using a feedback 

reception level; coefficient determined based on the fluctuation rate of the 

propagation loss fluctuation bandwidth predicting means pilot signal reception level and the propagation environment 

for predicting a fluctuation bandwidth for a propagation parameter. 

loss component included in the pilot signal reception 8. A system for averaging reception levels at which the 

level; and 65 pilot signals are received as claimed in claim 1, wherein said 

an averaging filter of which the pass band characteristic is averaging filter comprises a plurality of fixed pass band 

allowed to change, filters each having different pass bands, and a filter selection 
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switch, said averaging filter that is adapted to change its pass 
band characteristics by means of choosing one of the plu- 
rality of fixed pass band filters by using a feedback coeffi- 
cient determined based on the fluctuation rate of the pilot 
signal reception level and the propagation environment 
parameter. 

9. A system for averaging reception levels at which the 
pilot signals are received as claimed in claim 1, wherein said 
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propagation loss fluctuation bandwidth predicting means 
controls the pass band characteristics of said averaging filter 
to be broader with the faster fluctuation rate of the pilot 
signal reception level and the faster propagation loss fluc- 
tuation rate indicated by the propagation environment 
parameter. 
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